Background: Some evidence suggests that the quality of the organization and management of research consortia infl uences productivity and staff satisfaction. Collaborators in a research consortium generally focus on developing and implementing studies and thus rarely assess the process of collaboration. We present an approach to evaluating and improving a research consortium, using the HMO Cancer Research Network ( 
Multicenter consortia are used increasingly as a vehicle for conducting research. Cooperative Oncology Groups are established consortia conducting cancer treatment trials. Other aspects of cancer research, such as assessment of care, studies of the etiology of rare cancers, or organization-level responses to established cancer prevention guidelines, also lend themselves to consortium-based research. Thus, many large collaborations beyond cancer treatment trials have been funded in the past decade by the National Cancer Institute (NCI). The HMO Cancer Research Network (CRN), a consortium of research centers based in health care delivery systems, is one such collaboration.
Some evidence suggests that productivity can be modifi ed in the context of a research consortium. Kaluzny ( 1 ) found that size, structure, and complexity contribute to the ability of multiple organizations to adapt in a collaborative environment and that organizations who could mold diverse perspectives to meet common goals were more productive in terms of patient accrual performance.
Achieving success and ensuring scientifi c productivity in a collaborative research enterprise generally require much more effort than a single-site research project. A multicenter collaboration benefi ts from a clear organizational structure, strong leadership, shared goals, and effective communication channels. These characteristics foster cooperation and can increase the effectiveness of the collaboration. Since research collaborations generally focus on implementing multiple studies simultaneously, rarely do collaborators turn their lens inward to assess the process of collaboration and its impact on research.
We present one approach to evaluating and improving a research consortium, using the HMO CRN as an example. The NCI stipulated that the CRN grant recipient periodically evaluate its performance. Thus, a specifi c evaluation core was defi ned in the CRN application. This was the fi rst time NCI included such a stipulation. However, based partly on the CRN's success with this requirement, it is now considered an integral aspect of consortium-based research. Similar evaluations are being instituted by other large collaborations ( 2 ) .
M ETHODS Setting
The HMO CRN consists of the research programs, enrollee populations, and databases of 11 integrated health care delivery systems across the United States. The health care delivery systems participating in the CRN are: Group Health Cooperative, Harvard Pilgrim Health Care, Henry Ford Health System/Health Alliance Plan, HealthPartners Research Foundation, the Meyers Primary Care Institute of the Fallon Healthcare System/University of Massachusetts, and Kaiser Permanente in six regions (Colorado, Georgia, Hawaii, Northwest [Oregon and Washington], Northern California, and Southern California). The 11 health plans have nearly 10 million enrollees. The CRN conducts collaborative research on the effectiveness of cancer prevention and control strategies in its health care systems. The CRN portfolio contains 27 projects in various stages of completion, and an infrastructure including committees and guidelines to bolster organizational effi ciency.
Conceptual Models for Evaluation and Improvement
Two important conceptual frameworks guide the CRN. Kaluzny ( 2 ) has described a " lateral alliance " as a model for collaborations. In lateral alliances, similar organizations pool resources in pursuit of mutually benefi cial goals. This model helped the CRN determine what aspects of our own " alliance " should be evaluated. The Model for Improvement ( 3 ) also guided the CRN by providing a tested process for evaluating and improving our efforts. This model provides a framework for making changes rapidly using Plan, Do, Study, Act (PDSA) cycles.
The overall goal of the CRN Evaluation is to annually assess and improve its research projects, infrastructure, and overall performance. Although publications are an important and relevant outcome of research projects, they come late in the research cycle-often too late to take corrective action if collaborative processes are defi cient. For large research enterprises, the processoriented evaluation described here can complement customary barometers of research output (e.g., peer-reviewed publications, participant retention, infl uence on practice and policy), especially early in the cycle of large initiatives. Also, information generated by process evaluation is useful for both internal and external stakeholders. Although external evaluation informs decisions about continued funding of a project, internal evaluation informs the creation of approaches that improve overall effi ciency and quality of the research process.
The evaluation measures performance over time to stimulate and guide improvement activities for each of the CRN's components. Feedback includes numerical ratings plus qualitative suggestions and highlights strengths or weaknesses of each component. Each year's fi ndings are translated into improvement plans with specifi c goals. Klabunde et al. ( 4 ) identifi ed four challenges to the integrity and success of research alliances: 1) maintaining a unifi ed purpose despite multiple and changing environments, 2) achieving and sustaining integration across organizational boundaries, 3) meeting complex information needs created by a multiorganizational arrangement, and 4) fostering a cooperative spirit among alliance partners, who … may have been competitors.
As we developed our evaluation strategy, we were attuned to these challenges, and our overall evaluation plan includes an assessment of fi ve broad domains: 1) extent of collaboration and quality of communication, 2) performance of projects and infrastructure, 3) data quality, 4) scientifi c productivity, and 5) impact on member organizations.
The primary assessment tool is an annual survey of CRN scientists and project staff. Yearly progress reports from project teams, accrual of publications and presentations, and the use of infrastructure resources are other measures the CRN uses to evaluate its performance.
CRN Participant Survey
Each CRN project is rated on four characteristics that are central to a successful collaboration: leadership, communication, organization, and effectiveness of interactions. Also, key components of the CRN infrastructure (data resources, committees, Web site, other communication tools) are assessed for effectiveness, relevance, consistency with CRN aims, and utility. Finally, the survey measures the impact of the CRN on the researchers and participating organizations. Sample questions from the evaluation survey are presented in tbl1 Table 1 , including questions about the projects, steering committee, and member institutions. Given the dynamic nature of this consortium, questions are added to assess new elements and processes, such as the CRN data warehouse, communication strategies, and execution of the recompetition for a second 4-year grant. The complete survey form is available online as Supplementary Information at http://jncicancerspectrum.oxfordjournals.org/ jncimono/content/vol2005/issue35 .
The CRN Steering Committee (including NCI) developed the evaluation instrument. Most items are quantitative ratings using Likert scales. Since rating scales cannot capture all aspects of performance, open-ended items collect qualitative input on the strengths and areas for improvement for each project/ comm ittee. CRN collaborators agreed at the outset that this evaluation must always be viewed as useful and meaningful to its stakeholders. Therefore, the survey is reviewed annually, and questions are added or deleted to best meet the consortium's needs. Questions about the impact of the CRN on the individual staff and member organizations remain constant for year-to-year comparisons.
Respondents
As projects evolve, the pool of relevant survey respondents changes from year to year. Site and project principal investigators identify the universe of potential respondents for each year's survey. Generally, these include all individuals who were involved in at least one facet of the CRN (e.g., a project or committee). Skip patterns are included for every question, since some components of the CRN may not be relevant to every respondent.
The survey is administered at the end of each grant year. Because this is regarded as a quality improvement effort, neither institutional review board approval nor written informed consent are required. In the fi rst 4 years, this was a self-administered mailed survey. However, in year 5, we switched to a Web-based survey to streamline data entry. Since participants were evaluating their peers, or in some cases their supervisors, protecting the identity of respondents has always been a chief concern. In year 1, the surveys were confi dential, but in later years, they were anonymous. Therefore, reminders to complete the surveys can be circulated only to the entire respondent pool, rather than individuals. No incentives are provided.
Data Synthesis
Means are computed for each quantitative item, and crosstabulations are generated that show the mean score for the items by role on project and level of involvement (i.e., involved in single versus multiple CRN components). Qualitative feedback on a project or infrastructure component is disseminated to the relevant project or committee leader and the CRN Steering Committee. Project teams and committees review results and formulate improvement plans during in-person meetings.
R ESULTS
tbl2 Table 2 shows the number of participants and response rates by year, type of respondent, and level of participation. Because participation in different components of the CRN varies by individual, the number of responses to a given question may also vary based on the number of respondents involved in that component. Given evolution in project staffi ng, different individuals may respond to the questionnaire or specifi c sections from year to year. The pool of respondents is identifi ed by the site and project leaders and includes CRN participants who may be involved in only a single aspect of the collaboration. However, we know anecdotally that those who are most heavily involved in the CRN participate in the survey each year.
Since the intent of the evaluation is to identify successes and defi ciencies, quantitative results are not tested for statistical signifi cance. However, year-to-year comparisons are included in the quantitative results (e.g., 1999 mean versus 2000 mean) to ascertain whether improvements have been realized. Table 3 shows an excerpt of quantitative and qualitative feedback. Each year, the evaluation has identifi ed critical aspects of this collaboration that could be improved. The infrastructure has changed over time to meet projects' and participants' needs. These changes range from the structure of the data resources core to optimizing modes of communication to keeping CRN members informed about CRN-wide activities. Midway through our fi rst funding cycle, feedback suggested that the principal investigator's site did not have an adequate understanding of the unique needs and capabilities of participating sites. Site visits were immediately instituted, which have been an invaluable element for improving collaboration.
Projects
CRN projects are typically complex efforts comprised of multiple data collection components and involvement of at least three sites. Early in the fi rst funding cycle, protracted decision making emerged as a critical issue on two core projects. The project leaders took steps toward enhancing effi ciency by establishing executive committees to accelerate deliberations about design issues. Yet the need for transparency and truly collaborative scientifi c decision making are also key facets of successfully implementing these complex multisite efforts, so the leaders also implemented strategies to encourage more active participation on the part of all collaborators. Timely and accurate dissemination of design decisions are also critical for keeping the project on track while ensuring transparency. Therefore, another tangible procedural change was adding functionality to the CRN's secure Web site to give project teams at the various research sites the ability to remotely post project documentation on the Web site.
Generally, overall project functioning is rated as " somewhat " or " very effective " by respondents, indicative of the project leaders' commitment to organization, clear communication, and efficient implementation strategies. The multisite aspect of every project means that involved investigators typically represent different disciplines and bring different perspectives to the research. Project leaders must therefore remain vigilant about ensuring that all team members contribute, and hold them accountable for completing the scope of work.
Impact of the CRN
From its inception, the CRN sought to improve the quality of cancer research and cancer care at its participating sites, and the assessment of our progress on this front is a much-anticipated piece of each year's survey. tbl4 Table 4 shows results from a subset of these questions. The CRN has had a substantial impact at the individual investigator and research center level; however, impact at the health plan level is lower. As the CRN has matured, project fi ndings have heightened the visibility of the research centers, and incrementally, the health plans have shown more support of the centers. Individual investigators consistently report that the CRN provides them with important opportunities to collaborate with external researchers, enhance their careers, and improve quality and availability of local data resources.
Improvement Plans
Once evaluation results are disseminated, research teams develop improvement plans based on the fi ndings. These improvement plans are generated completely within the group, keeping with the heuristic that implementation and adherence to the improvement plan will be more likely if the stakeholders develop it, rather than having a prescription for improvements dictated by another person or group. The improvement plans are brief, specifi c, and outcome-oriented. Major aspects of the improvement plans are to 1) establish goals; 2) develop an approach to meeting each goal; and 3) determine how to measure progress toward each goal.
D ISCUSSION
The most important result of the CRN Evaluation is enhancing the ability to openly discuss ways to improve overall performance. The entire evaluation process enables discussion of defi ciencies to take place in a nonthreatening context. Weaknesses in organization, communication, or leadership can be identifi ed constructively and confi dentially; the survey also offers respondents the ability to suggest ways to strengthen or modify procedures as well as interpersonal interactions. As suggestions are adopted, trust increases and interactions continue to improve.
The primary purpose of this evaluation is to rapidly identify and correct problems in the functioning of the CRN before they interfere with the research. Though initially this seemed to be an unorthodox undertaking in an applied research setting, implementing a self-assessment of this collaboration has been a major contributor to its success. Other NCI-funded consortia, including the Transdisciplinary Tobacco Use Research Centers, Cancer Care Outcomes Research and Surveillance Consortium, and the Statistical Coordinating Center of the Breast Cancer Surveillance Consortium, have all approached the CRN to learn from its experiences and undertake similar evaluations. The recently awarded Centers of Excellence in Cancer Communications Research initiative also includes an evaluation component. Surfacing issues that could interfere with collaboration and research has been 
Can't Eval. 
Providing leadership on data issues 1 (2) 6 (13) 20 (42) 21 ( Understanding the data-related 2 (5) 6 (14) 18 (41) 18 ( * It would be helpful to have guidelines for site participation in CRN projects. For example, if a project only includes 2 KP sites, why is that considered appropriate as a CRN project when other interested sites were turned away.
* Provide minutes for CRN site meetings for investigators and project managers and programmers who are unavailable to attend. * I think it would be useful to have meetings (conference calls) twice a year or so with the CRN leadership and site investigators (ALL investigators, not just steering committee) to get overall updates/discussion. * I really am proud to be part of the CRN (warts and all!). I would be thrilled if the CRN put priority on topics that can only be addressed through a large network ~ studying rarer CA and exposures. * Need one page policy summary (checklist?) that includes the 2 to 3 boilerplate sentences expected to be in every paper. * Fortunately, the Pub. Comm. reduced its initial barrier approach to publications approval and handles reviews in a relatively timely way, but I am unaware of anything it has done to facilitate pubs. * Abbreviations: GHC, Group Health Cooperative; CRN, Cancer Research Network.
cited by consortium leaders as one motive for evaluation.
Institutionalizing an evaluation requirement for consortia could ultimately facilitate comparison across different research collaborations and possibly identify best practices in collaborative research. Although our evaluation has had a substantial impact internally, limitations must be acknowledged. First, it is an ongoing challenge to persuade participants of the survey's importance. Time spent on the survey-though it is a fairly brief instrumentis time taken away from the research itself. Second, approximately half of the participants are involved in only a single project and therefore may not be ideally positioned to evaluate networkwide activities. But perceptions from team members who are intimately involved, as well as those on the periphery, provide a less biased and broader assessment of our effectiveness and also indicate areas where the CRN could improve its visibility. Third, with personnel turnover, different people may participate each year, reducing ability to compare ratings of effectiveness over time. However, the dynamic nature of the research environment, and the CRN's approach to adapting processes in response to prior evaluations, preclude contacting the same respondents every year. Finally, although most questions remained unchanged from year to year, some items in each survey have been added or deleted to each iteration. Although this tailored approach could diminish the extent to which the CRN can gauge its overall improvement over the lifetime of the collaboration, it facilitates assessment of newer organizational changes.
There is an abundance of literature on quality improvement, including seminal publications by Deming ( 5 ) and Juran ( 6 ) . Several multicenter research consortia have published descriptions of their structure and purpose ( 7 -10 ) . Mattessich ( 11 ) has reviewed social science and educational research on optimizing collaborations. However, we found few articles that bridge these three domains, particularly in health research. Kaluzny's assessment of the Community Clinical Oncology Program ( 2 ) served as a blueprint for the CRN's evaluation strategy. But to our knowledge, few other consortia have published a systematic evaluation of their collaborative processes ( 12 , 13 ) . Warden ( 14 ) describes the use of quality improvement methods in a multicenter depression trial; however, they incorporate performance-oriented research goals (e.g., accrual of patients, retention), to enhance trial performance, which is very useful but quite different from the CRN's approach. Researchers in multicenter collaborations might consider a hybrid approach, using satisfaction or effectiveness measures (e.g., how well the collaboration is functioning) in combination with other cornerstones of research quality and productivity, such as response or retention rates, data quality, adherence, and number of publications.
NCI's evaluation requirement in its Request for Applications was a unique trial balloon that has been benefi cial to the CRN. From examination of successful collaborations, Mattessich ( 11 ) advocates that " members' perceptions of ownership of a collaborative group need to be monitored, and needed changes in process or structure [made] in order to ensure the feeling of ownership. " Moreover, as Kaluzny ( 2 ) described, consortiums attuned to the interactive processes among alliance partners are more likely to achieve a productive dynamic and meet research objectives. Various CRN member organizations had collaborated previously, though never on this scale. Hence, the ability for individuals to critique their own projects, as well as networkwide activities, created a unique environment for change. Moreover, rapid-cycle discussion and implementation of improvements strengthens participants' level of investment. Contributing feedback is empowering to CRN members, and this empowerment translates into constructive ability to address everything from structural issues to interpersonal communication.
Our fi ndings can be of value to other consortia on two levels. First, the survey itself creates a safe environment to identify issues that may interfere with research. Second, strategies the CRN has used to improve its functioning are broadly relevant to all types of multicenter collaborations. In our experience, key strategies that enhance collaboration include in-person contact; transparent decision-making processes; effi cient use of communication modalities; and creating opportunities for all collaborators to play an active role in the consortium's research and operations. Optimizing the process of collaboration will contribute to achievement of the scientifi c goals. The experience of the CRN provides a useful framework and process for evaluating the structure of consortium-based research.
